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Description [Onncaniie n3o6pcrciiii5il: 



H3o6pcTemae oxhochtcb k cxpoMTe/ibcxDy. d wacxiiocxM k oamwxe Mexaxuia Tpy6 ot B03^eficTBim 
arpeccwBHbix cpen,, a hmchho k y exporter caw n/m HaHecerow noKpbixwfi Ha BHyxpeHHioio noBepXHoexb 
npo^onbHo-ro^piipoDaiDibix xpy6. wcnojnoyeMbix d jie<J»Tera3OD0H rrpOMbrmn ein iocttt npn peMonxe oocaniibix 
ROJIOHH. 

H3Becrua ycranoBKa. c noMOinbio kotobom uLuum^pMMecKne Tpy6bi rcKfcpMpyicx. 3aTCM nojjBepraiOT 
HopManwaaumi TOKatoi BbicoKon Hacxoxbi (TDM), h cMa3Ky Tpy6 ocynjecxBnHiox no h nocne ro^pHpoBamiH 
w, ecjm ro rxx))pwpoBaHiiH cMa3Ky Kpyrobix xpy6 ocymecTBnfnoT meecTHbtMH npMeMaxai: cakfonarotBOM 
ciua30HHoro MaTepnana, nneBMaxxrMecKiTM p acnbi n ei m cm mm noKpbiBHbrxoi npo6KaMH. to nocne 
ro(J>pnpoBaHMH CMa3Ky Tpy6 ocyruccxBAHiox c noMOtmjo naRjin, cmomci hioh b cMaone h npoxm 'iiBaeMOH iia 
rpoce. 

Kpowe Toro, croperanyjo cMa3Ky. HaHeceHHyio nepejj ro^pMpoBaHHeM h OKanMHy MeTanna nocne TDM. TaRse 
cnejjycx ynanwTb c HHyrpcHHeii nooepxHOCTH xpyobi nepen, exopHHiioH cMa3Kow. 

I/l3BecTHa TaKJKe ycxaHOBKa HaneceHMH jkm^khx noKpbiBHbix MaxepnajioB Ha HHyxpemooio noBepxHOCTb 
Tpy6 c noMombX) nepeMem,aiotuwxc5i anacxwMHbix rrpo6oK c MexaimM gckmm rrpitBOflOM. OHa cocxonx 113 AByx 
3JiacTWHbix npo6oK, o^Ha M3 ROTopbix noABMJKiia. B npocTpaHCTBO Mtmjjy npo6KaMM 3anMBaioT pac^erooe 
KojtwwecTBO noKpbiBHoro uaxepMana ta cmaTbiM Bcranyxow, nojjaBaeMbXM non, n36bixoi*HbiM nanneimeM 0,2 - 
0,3 Mlla. nepcMemajox npo6iui no xpyoonpoBOfly. npo6K*i co3n,aiox Hco6xo^iiMyio KoirraKTHyio 
repMexwHHOCTb, a mx napyjKiibiH /jnaMeTp BbiSwpaioT b 3aBHCHMOCTH ot ^aBneHiin cmaToro B03nyxa, 
BH3K0CTH noKpbiBHoro waxepMana m B03M025iiocTM ocTaaneHMH iiocjie^Heix) b BMAe TOHKoro ffiMflKoro own 
Ha BHyTpeHHCM noBepxHOCTM Tpy6onpoBOfla. 

0;;naKo xaKne rrpo6Kit vuivi wamxexbi hcji b3H Mcnan bsosaxb b no^pwpoeaimoM xpy6e, Tax Kan Hex KOHxaKxa 
MaHJKexbi co BceM nepuMexpoM xpyObi. KoHxaKx Manner m upon.an b* io-ro(J)pwpoBaHHOM xpy6bi 6yD,ex xojibKo 
no BnaAHHaM rxxjjp, a Ha Bbicxynax ro<J)p BBHEy ero oxcyxcxnayi c ManffiexaMn 6ynyT cKanmiBaxbCH otxodw 
o6ropeBmero Merajma n npern^DTynjeft cm33km. noexopna^ CMa3Ka nocne o6pa6oTKH TBU xaKme 6ynex 
3aTeKaTb Ha 3xm Hexip vimMMaeMbi e MaHJ&exou yHaexKH. 

3anaHen H3o6peTCHHH hbjihctch noBbnneHHe Ka^ecxna cwa3KH c onnoBpeweHHOH o^mcxKon BHyxpeinieM 
noBcpxHOCTH npoflOJibHO-rxx}>pinx)BaHHOM xpy6bi 3a c^ex o6ecne^ieHHH KOHTaKTHorx> npwjiepaHHH MawKex no 
nepMMexpy BHyxpeHHew noBepxHocxu o6pa6a rw BaeMoii xpy6t>i. 

nocTaaaeHHaH ucnb ^ocxMracxcH xcm, hto Mauxexbi HMeiox iipo^MjiiipoBaHiiyio c Bnan^iHaMM h BbicxynaMM 
noBepxHOCTb, wweHXHMHyio ceueHiao KOHxaKXMpyiou;ew xpy6bi. Ha Bbicxynax MaHmexw cHa6»eHbi peopaMM 
KecxKocTH, npH 3X0M secxKocxb Manraex Ha 3 tux yqacxKax paena hm 6ojibnie TKecxKocm Maxim ex 11a 
yMacxKaxMX onaniiH. 

KoHxaKXHaw noBepxHocxb no^BurnHbix m Heno^BMJKHbix MaHMer HAeHXMUna BHyxpeimeMy npcxj>nruo 
o6pa6axbiBaeMon Tpy6bi no ee ncpiTMcrpy. Tan km npo^vmb Tpy6bi stmcct cnomnyro (JopMy, cocxomnyio H3 
conpnjKenHbLX y^acxKOB BbicxynoB n ena^vni. xo xoro, ^rro6bi Maiimexbi He xepwra yexoiiuHBoexb npn 
irpo^BMmeHHH b xpy6e, Ha wamKexax no BbicxynaM BbrnojiHeHbt pe6pa «ecxKocTM» Koxopwe o6ecneMHBaiox 
paoHOMepHoe npimsaxne MaiLmex k xpy6e m HaHeceime CMasKM paHHowcpHbCM cjiocm. 

>KecTKOcxb MaroKeT paamroia na snaniniax n Bbicxynax, xaK kak cmia xpemwi c xpy6oii Ha Bbicxynax 
6ojibDje, ueM Ha Bna^Mnax. I~Ipw paBHoft jKecxKocxH ^ecJwpMai^MH Ha Bbicxynax Mauraex 6ynex 6onbme. mxo 
Moaex npuDecxM k 3axcKaHmo pe3HHbi ix 6onee 6bicxpoMy ee M3Hocy. Mcnoraieinie pe6ep JKecxKocxn Ha 
Bbicxynax waiDRer ynpo^flBieT hx. npwueM cxeneHb mecxKOCXH 3aBMCiiT ot wapKM pe3HHbi, ee 
anacxwMHOCXM, TO/nnwHbt MawweTbi m pa3MepoB npoAojibHi}-ixxJ)pwpoBaHHOM Tpy6bi. 

Ha 4>wrJ M3o6pameH o6oxmm bha y expo hot Ba; 11a 4>wr.2 noKaaana a nonepe^niOM ceueHMM MaHJKexa c 
npcxj)wn wpoBai mow KOHxaKxiioM nooepxHocxbio, noMen\eima« BHyxpb iipo^ojib«o-ix4pMpoBaHHOM xpy6w, 
pa3pe3 A- A Ha 

YcxpoiiCTBO cocxoMX H3 na6opa HenoABMHiHbix M&HjKex 1 h iio)\tMMMoi^ Maamexbi 2 c pe6paMM mecxKocxw 3. 
pacnonoTKenHbix 11a tnTOKe ,4 n CMa3KM 5, KOTopan sanonHner ripocxpaHcxBo MCKjjy MaroKexaMn 1 h 2, a 
Tan»e coAcp»MT KpbiuiKy 6. Koxopan cocnxjMr M3 ocnouann>i 7 m 8 u 3arjiyuiKii 9 co mxyuepoM 10. 
3aKpcnncHH0M na kohu.c npoAonbHo-ro<|)pMpoBaHiioM xpyObi 11, wweiomeM Bna/n^Hbi 12 w Bbicxynbi 13. 

YcxpoftcTBo paGoTacx cneAyiou^iM oCpa30M. 

HenoABumHbie MaH-mexw 1 >KecxKO KpenrnxH Ha djxokc 4 11 bboa^tch c xopua n npoAOJibHO-rxxJjpHpoBaHyio 
xpy6y 11, a Maiwexa 2 nacai«LMBaexcn na uitok 4 c bo3Mojkhocxljo nepeMemeHM« no mxoKy. ripocxpaHCXBO 
Memfly 3TMMM MaHMexaMM 3ano/umexc5i CMOi^HbiM ctx:xanoM 5. Co6painn>ie Ha urroRe MaHJRCXbi 
npoABwrajox rafyxpb xpy6bi. 3aTeM c Topua xpy6bi 11 oneBaiox h Kpen«x (x^HOBajoiyi 7m8m 3ar\nyniKy 9 co 



in TynepoM 10 pa3t»cMHott KpumKH 6. nocne M0HTa>Ka ycxpoHCTBa Ha Tpy6e 11 ^epe3 nrryuep 10 nojjaercH 
^asacHMe Booflyxa, nop, ^cHCTHweM KOTOporo npoiicxonHT npoflBH-ffieHMe enyTpM Tpy6bi ManmeT 1 a 2 co 

UlTOKOM 4 H CM33K0M 5 MCHtJjy HIIMM. II pM 3 TOM Hafop HeUO^BMJKHblX MaHaeT 1 CHHMaCT C BHyTpeHHCM 
nooepxHOcrw npo^ant^Ho-rxxJpwpoBaHiioM Tpy6t>i 11 cTapyio oua3Ky, oKajmny. a no^BHWHafl KiaHmeTa 2 non. 
HeftcrimeM ^aaaeioiH ooy^yxa cKO/ibswT no urroKy. CMa3Ka 5 BbiflaanwBacrcH b 3soop MejK^y MaHmcTofi m 
npcxjinnew BHyrpeHHeM noBepXHOCTH Tpy6bi 11 m HaHocirrcH Ha 3Ty noBepxiiocTb. 

npw Bbixone M3 Tpy6bi 11 na6opa Manner 1 h 2 iTpow3BonMTCH onuno^eHHe no/jawH Bosn^yxa Mepeo nrryuep 10 
M ^eiaoiiTajK pa3'beMHOM KpbHUJUl 6. 

Tax Kan MaHTKeTbi 1 h 2 kmciot $opMy npo^rariH HapyTKHon KoirraKTHOH noBepxnocrn, H^enrirmyio (j>opMe 
BHyTpcHHeft noBepXHOCTH rrpo^ojibHO-ro^piipoBaimoM rpy6bi 11, to BHyrpeHHHH noBepXHOCTb Tpy6bi 
paBHOMepHo oHHmaercH Henon,BumHbD*ai Mama er awn 1. to ecrb nepen. HancceHweM CMaoKH uodoh crapan 
cwa3Ka y^a/i^eTCR, a b 3asop MaHxeTofi 2 m BHyrpeHHeii noBepXHocxhio Tpy6bi 11 BbmaBJTMBaercH 

cwa3Ka. KOTopan paBHOMepHO HanocnTCH no BHyrpeHHeM noBepxHocrn no bccm /utmhc Tpy6bi. B Kam^oM 
Tnnopa3Mepe oocanHbix xpy6 jyiH oTflejibiioft Tomi^mibi npMMeHHercH ruiacrbipb. n/ivma nepMMcrpa 
Hapy^LHofl noeepxHOCTM KOToporo HecKOJibKo 6oJit>tne AJniHbi BHyTpeHHCM noBepxHocra o6ca#nofi Tpy6bi b 
m iTep Bane pewoHTa. A tok ksk njnma nepwMeTpa njxn Kajicnpi* TomnHRbi CTeHKW cboh, to h HHyTpCHHKH 
npo^roib nnacTbipn jwih KaxjjoH TonmHHbi ctchkii o6canHOH Tpy6bi pa3jnrqen k cooTBercTBenno 
Heo6xo i nHMo csoe ycrpowcTBo. 

3aBHCMMocTb pa3MepoB MaHTKerbi or Twnopa3MepoB ro^pwpoBaHHbix Tpy6 cDenena b Taojimry. 

npejyiaraeMoe ycrpoMCTBO Moxter 6biTb McnojibaoBaHo npw sraroToaneHKM nnacrbipeii, npHMeHHCMbix jyin 
BoocxaHOBJieHMH repMeTMUHocTH o6caflHbix kojiohh /^aMCTpoM 140, 146, 168 mm h npyrax paowepoB. 

Cne/ryer HMCTb BBvpiy, uto b 3aBwcwM0CTM ot TBep/;ocTM pe3iiHbi jniaMeTp noflewmHOH Manmerbi nojiJKeH 
6biTb paBHbiM nHaMexpy ncnorrwmiibix Maura eT (npn Macjio6eii30CTOHKOM peonue cpenneft TeepnpcTw) kjth 
MeHwne hx nuaMerpa (npn Macno6eH30CTOHKOH peoime noBbnneHHoii TBepnocrii) . nocjiejmee ycjiOBue yMrciio 
b AByx nocjiejnoix rpatjax Ta6.mmjbi . 

HcnoJib30BaHne M3o6pereHH« no3BOJTWT noBbicwTb RauecToo HaHeceHHH CMa3KM Ha HHyrpcHHiOK) 
noBepXHOCTb npoflonbHO-rocJipMpoBaHHbix Tpy6 h 3naMHTenbHO conpaTHTb TexHOjion«MecKyio onepamoo no 
no^roTOBKe Tpy6bi k mchoji K3onaimio n cKBammie. 

Tax an MaHxera Momer 6biTb npuMenena Tax we npw o6pa6oTxe npoAOjibHO-ro4>pHpoBaHHbix Tpy6, b 
paamraibrx ycrpottcTBax, r^e ohm wchoji b3\TOTCH . 



.4- 



Claims |<DopMyjia h3o6pctchslh|: 



yCTPOMCTBO RJlfi HAHECEHMfl CMA3KH HA BHYTPEHHIOIO flOBEPXHOCTb 
nPOflOnbHO-rOPPMPOBAHHOM TPYBbI, coAepwaiuee MexaHMMecitwA npHDOfl. iutok c Ha6opoM 
ajiacroranbix KoirraKTRpyrorniTx no nepuMerpy c GnyTpennew noBepxnocrbio Tpy6bi Marater, 
pacnoJioiKeHHbai uempy MaitweraMM cMd3omibiii cocTae 11 3anopiibiM y3en, oTjmHaioineecH tcm, hto 
MaHJKeTbi hmciot Hfl eir r n*m yio ceweinno npoflonijio-rx><J>pwpoEumHow Tpy6w np<x})iTTTwpoBaniiyK> no ee 
Bna^HHaM u Bbicrynaw noBepxHOCTb, npw stom wanmerbi Ha Bbicrrynax cna6«eHbi pe6paMM jkcctkoctm, a 
?KccTKOCTb Maimer Ha 3Thx yMacTKax paona unw 6anbuie mecTKOCTH MaR»er Ha yuaericax hx HnaflWH. 



Drawlng(s) [Mepxeacwl: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 1 0 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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